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phenyl}imino)methyl]phenol ethanol 
monosolvate 

Sadaf Afzal/ Zareen Akhter 3 and M. Nawaz Tahir b * 



Data collection 

Bruker Kappa APEXII CCD 
dif fractometer 

Absorption correction: multi-scan 
(SADABS; Bruker, 2005) 
T^ n = 0.948, r miix = 0.968 

Refinement 

R[F 2 > 2a(F 2 )} = 0.054 

wR(F 2 ) = 0.138 

S = 1.04 

3969 reflections 



16497 measured reflections 
3969 independent reflections 
2400 reflections with / > 2a(I) 
R in , = 0.039 



256 parameters 

H-atom parameters constrained 
Ap»ax = 0.22 e A~ 3 
A/Jmin = -0.22 e A~ 3 
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Key indicators: single-crystal X-ray study; T = 296 K; mean cr(C-C) = 0.004 A; 
R factor = 0.054; u/R factor = 0.138; data-to-parameter ratio = 15.5. 



In the title compound, C 19 H 16 N 2 0 3 S-C2H 6 0, the 4-hydroxy- 
benzylidene group is oriented at dihedral angles of 73.17 (7) 
and 77.06 (7)° with respect to the aniline groups. The sulfonyl 
group make dihedral angles of 44.89 (13) and 59.16 (12)° with 
the adjacent aniline groups. In the crystal, a two-dimensional 
polymeric network parallel to (010) is formed by N— H- ■ O, 
O— H- ■ N and O— H- ■ O hydrogen bonds. There also exist 
n-Tt interactions with a distance of 3.5976 (18) A between the 
centroids of hydroxyphenyl rings. 

Related literature 

For related structures, see: Bocelli & Cantoni (1990). 



Table 1 

Hydrogen-bond geometry (A, °). 



Experimental 

Crystal data 

C 19 H 16 N 2 0 3 S-C 2 H (S 0 
M r = 398.47 
Monoclinic, P2^/n 
a = 8.5281 (3) A 
b = 25.3057 (12) A 
c = 9.4084 (4) A 
B = 96.738 (3)° 



OH 



V = 2016.40 (15) A 3 
Z = 4 

Mo Ka radiation 
IX = 0.19 mm -1 
T = 296 K 

0.35 x 0.25 x 0.20 mm 



D-H-A 


D—H 


H- ■ A 


D- ■ A 


D—H - A 


Ol-Hl-04' 


0.82 


1.89 


2.698 (3) 


171 


N2-H2A-03" 


0.86 


2.30 


3.105 (3) 


156 


N2-H2B-02" 1 


0.86 


2.21 


3.026 (3) 


157 


Q4-H4- ■ Nl iv 


0.82 


2.13 


2.926 (3) 


162 



Symmetry codes: (i) 
-x + 1, -y, -i + 1. 



■x + 1, —y, —z + 2; (ii) x — l,y, z; (iii) x - 



-y + i, z + l; ( iv ) 



Data collection: APEX2 (Bruker, 2009); cell refinement: SAINT 
(Bruker, 2009); data reduction: SAINT; program(s) used to solve 
structure: SHELXS97 (Sheldrick, 2008); program(s) used to refine 
structure: SHELXL97 (Sheldrick, 2008); molecular graphics: 
ORTEP-3for Windows (Farrugia, 1997) and PLATON (Spek, 2009); 
software used to prepare material for publication: WinGX (Farrugia, 
1999) and PLATON. 
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Supplementary data and figures for this paper are available from the 
IUCr electronic archives (Reference: BQ2358). 
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4-[(f)-({4-[(4-Aminophenyl)sulfonyl]phenyl}imino)methyl]phenol ethanol 
monosolvate 

Sadaf Afzal, Zareen Akhter and M. Nawaz Tahir 
Comment 

The structure of 4,4'-diamino-diphenylsulfone (Bocelli & Cantoni, 1990), related to the title compound, (I), shown in Fig. 
1., has been published previously. In (I), the 4-hydroxybenzaldehyde moiety A (01/C1-C7), the anilinic moieties of 4,4'- 
diaminodiphenylsulfone B (N1/C8— C13) and C (C14— C19/N2) are planar with r.m.s. deviation of 0.0125 A, 0.0320 A 
and 0.0151 A, respectively. The dihedral angles between A/B, A/C and B/C are 73.17 (7)°, 77.06 (7)° and 77.16 (7)°, 
respectively. The sulfonyl group D (02/S1/03) is of course planar. The dihedral angles between B/D and C/D are 59.16 
(12)° and 44.89 (13)°, respectively. The molecules are stabilized in the form of two-dimensional polymeric network due 
to various type of H-bondings (Table 1, Fig. 2). There exist also ir-ir interaction between the CgA- -CgA' [i = 1 - x-y, 2 - 
z] at a distance of 3.5976 (18) A, where CgAis the centroid of phenyl ring (CI — C6). 

Experimental 

In a 250 ml two-necked round bottomed flask equipped with condenser and magnetic stirrer, 4-hydroxy benzaldehyde 
(1.22 g, 0.01 mole) was dissolved in 50 ml of dried ethanol under inert atmosphere of nitrogen gas. 4,4'-diaminodiphenyl- 
sulfone (1.24 g, 0.005 mole) was added to it. The reaction mixture was refluxed for 6 h with constant stirring, and the 
progress of the reaction was monitored by TLC [n-hexane/ethanol (3:1)] respectively. The yellow colored product thus 
obtained was filtered, dried and hence recrystallized in ethanol. Yield: 88%, m.p.: 385 K. 

Refinement 

The H-atoms were positioned geometrically (C— H = 0.93-0.97 A, N — H = 0.86 A O— H = 0.82 A) and refined as riding 
with £/ is0 (H) = xlI cq (C, N, O), where x= 1.5 for methyl groups and x = 1 .2 for other H atoms. 

Computing details 

Data collection: APEX2 (Bruker, 2009); cell refinement: SAINT (Bruker, 2009); data reduction: SAINT (Broker, 2009); 
program(s) used to solve structure: SHELXS97 (Sheldrick, 2008); program(s) used to refine structure: SHELXL97 
(Sheldrick, 2008); molecular graphics: ORTEP-3for Windows (Farrugia, 1997) and PLATON (Spek, 2009); software used 
to prepare material for publication: WinGX (Farrugia, 1999) and PLATON (Spek, 2009). 
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Figure 2 

The partial packing (PLATON; Spek, 2009) which shows that molecules form two dimensional polymeric network. The 
H-atoms not involved in H-bondings are omitted for clarity. 
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4-[(f)-({4-[(4-Aminophenyl)sulfonyl]phenyl}imino)methyl]phenol ethanol monosolvate 



Crystal data 

C 19 H 16 N 2 0 3 SC 2 H 6 0 
M r = 398.47 
Monoclinic, P2\ln 
Hall symbol: -P 2yn 
a = 8.5281 (3) A 
b = 25.3057 (12) A 
c = 9.4084 (4) A 
,0 = 96.738 (3)° 
V= 2016.40 (15) A 3 
Z = 4 

Data collection 

Broker Kappa APEXII CCD 

diffractometer 
Radiation source: fine-focus sealed tube 
Graphite monochromator 
Detector resolution: 8.00 pixels mm 1 
co scans 

Absorption correction: multi-scan 

(SADABS; Broker, 2005) 
T mm = 0.948, T m = 0.968 

Refinement 

Refinement on F 2 

Least-squares matrix: full 

R[F* > 2(7(^)1 = 0.054 

wR(F 1 ) = 0.138 

S = 1.04 

3969 reflections 

256 parameters 

0 restraints 

Primary atom site location: structure-invariant 
direct methods 



F(000) = 840 

D x = 1.313 MgnT 3 

Mo Ka radiation, 1 = 0.71073 A 

Cell parameters from 2522 reflections 

6= 1.6-26.0° 

H = 0.19 mm- 1 

T=296K 

Prism, yellow 

0.35 x 0.25 x 0.20 mm 



16497 measured reflections 
3969 independent reflections 
2400 reflections with / > 2a(T) 
R iBt = 0.039 

#max - 26.0°, dmm = 1.6° 

h = -10-»10 
k = -28— >3 1 
/ = —11 — ^11 



Secondary atom site location: difference Fourier 
map 

Hydrogen site location: inferred from 

neighbouring sites 
H-atom parameters constrained 
w = ll[a\F 0 2 ) + (0.04867 3 ) 2 + 0.7969P] 

where P = (F a 2 + 2F, 2 )/3 
(A/(j) max < 0.001 
A/w = 0.22 e A" 3 
Apmm = -0.22 e A~ 3 



Special details 

Geometry. Bond distances, angles etc. have been calculated using the rounded fractional coordinates. All su's are 
estimated from the variances of the (full) variance-covariance matrix. The cell e.s.d.'s are taken into account in the 
estimation of distances, angles and torsion angles 

Refinement. Refinement of F 2 against ALL reflections. The weighted i?-factor wR and goodness of fit S are based on F 2 , 
conventional 7?-factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > a(F 2 ) is used 
only for calculating iJ-factors(gt) etc. and is not relevant to the choice of reflections for refinement, ^-factors based on F 2 
are statistically about twice as large as those based on F, and R- factors based on ALL data will be even larger. 



Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (A 2 ) 

X y Z C/iso*/C/eq 



SI 0.16578 (8) 0.17666 (3) 0.09119 (8) 0.0587 (3) 

01 0.4083 (3) -0.10515 (8) 1.1540(2) 0.0809(9) 

02 0.1370(3) 0.14540(8) -0.0375 (2) 0.0721 (8) 

03 0.2983 (2) 0.21201 (8) 0.1066(2) 0.0758 (8) 
Nl 0.2707 (3) 0.01949(9) 0.5599 (3) 0.0605 (9) 
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A AAA/1 /1 £.\ 

0.0004 (16) 


A AACO /1 OA 

o.oozy (i /) 


C13 


A AZC/1 / 1 OA 

0.0634 (lo) 


A AZ/1 /OA 

0.064 (Z) 


A A^/t /OA 

0.064 (Z) 


A AAO /I /1 CA 

— 0.00Z4 (13) 


A A 1 AO /1 CA 

—0.0103 (13) 


A AAOO /1 OA 

o.oo3y (1 /) 


C14 


A AC /1 ZA 

0.03ZO (16) 


A A/1 /I Z / 1 ZA 

0.0446 (16) 


A A/1 O A / 1 TA 

0.04o4 (1 /) 


A AAA/ /1 OA 

—0.0006 (Iz) 


A AATZ /1 OA 

0.00/6 (Iz) 


A AAAO /1 OA 
0.0003 (13) 


CI j 


A AZOO /1 OA 

0.06Z3 (lo) 


A AC/1 Q/1 0"\ 

0.034o (1 /) 


A AC 1 £. /1 0^ 

0.0316 (lo) 


A AAOI /1 A\ 

— 0.00y3 (14) 


A AAOO / 1 A\ 

o.oozy (14) 


A A 1 AZ /1 /1\ 

—0.0106 (14) 


C16 


A ACAO /1 OA 

O.OjOv (1 1) 


A ATA /OA 
0.0 /0 (Zj 


A AC C A /1 OA 

0.0330 (iy) 


A AAC7 /I A \ 

—0.003 / (14) 


A AA/1 0/1 1\ 

—0.0043 (13) 


A AACO /1 

—0.0033 (16) 


CM 

1 / 




u.UJoJ ^ 1 oj 


W.U"4-!73 ^1 O) 


U.UUJJ ^ LH) 


0 0007 (\ V\ 


o no?? 


C18 


0.0622 (18) 


0.0495 (16) 


0.0535 (18) 


-0.0006 (14) 


0.0003 (14) 


-0.0087 (14) 


C19 


0.0496(16) 


0.0608 (18) 


0.0568 (19) 


-0.0082 (13) 


0.0019(13) 


-0.0012(15) 


04 


0.1173 (19) 


0.0697 (15) 


0.0691 (16) 


-0.0090 (14) 


0.0174(14) 


-0.0028 (12) 


C20 


0.097 (3) 


0.113 (3) 


0.146 (4) 


-0.026 (3) 


0.022 (3) 


0.017(3) 


C21 


0.192 (5) 


0.107 (3) 


0.098 (3) 


-0.055 (3) 


-0.001 (3) 


0.017(3) 



Geometric parameters (A, ") 



SI— 02 


1.443 (2) 


C14— C15 


1.390(4) 


SI— 03 


1.435 (2) 


C14— C19 


1.382 (4) 


SI— Cll 


1.758 (3) 


C15— C16 


1.363 (4) 


SI— C14 


1.737 (3) 


C16— C17 


1.389 (4) 


01— CI 


1.355 (3) 


C17— C18 


1.398 (4) 


01— HI 


0.8200 


C18— C19 


1.366 (4) 


04— C20 


1.409 (5) 


C2— H2 


0.9300 


04— H4 


0.8200 


C3— H3 


0.9300 


Nl— C7 


1.260 (4) 


C5— H5 


0.9300 


Nl— C8 


1.414(4) 


C6— H6 


0.9300 


N2— C17 


1.363 (4) 


C7— H7 


0.9300 


N2— H2B 


0.8600 


C9— H9 


0.9300 


N2— H2A 


0.8600 


CIO— H10 


0.9300 


CI— C6 


1.368 (4) 


C12— H12 


0.9300 


CI— C2 


1.378 (5) 


C13— H13 


0.9300 


C2— C3 


1.365 (5) 


C15— H15 


0.9300 


C3— C4 


1.382 (4) 


C16— H16 


0.9300 


C4— C5 


1.373 (4) 


C18— H18 


0.9300 


C4— C7 


1.464(4) 


C19— H19 


0.9300 


C5— C6 


1.381 (4) 


C20— C21 


1.441 (7) 
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C8— C13 


1.382 (4) 


C20— H20A 


0.9700 


C8— C9 


1.383 (4) 


C20— H20B 


0.9700 


C9— CIO 


1.370 (4) 


C21— H21A 


0.9600 


CIO— Cll 


1.378 (4) 


C21— H21B 


0.9600 


Cll— C12 


1.375 (4) 


C21— H21C 


0.9600 


C12— C13 


1.382 (4) 






02— SI— 03 


118.74 (13) 


C17— C18— C19 


120.1 (3) 


02— SI— Cll 


106.85 (12) 


C14— CI 9— CI 8 


120.7 (2) 


02— SI— C14 


108.50(14) 


CI— C2— H2 


120.00 


03— SI— Cll 


107.43 (12) 


C3— C2— H2 


120.00 


03— SI— C14 


109.01 (12) 


C4— C3— H3 


119.00 


Cll— SI— C14 


105.53 (13) 


C2— C3— H3 


119.00 


CI— 01— HI 


109.00 


C4— C5— H5 


119.00 


C20— 04— H4 


110.00 


C6— C5— H5 


119.00 


C7— Nl— C8 


118.2 (2) 


C5— C6— H6 


120.00 


CI 7— N2— H2B 


120.00 


CI— C6— H6 


120.00 


H2A— N2— H2B 


120.00 


Nl— C7— H7 


118.00 


CI 7— N2— H2A 


120.00 


C4— C7— H7 


118.00 


C2— CI— C6 


119.2 (3) 


C8— C9— H9 


120.00 


01— CI— C2 


118.3 (3) 


CIO— C9— H9 


120.00 


01— CI— C6 


122.5 (3) 


Cll— CIO— H10 


120.00 


CI— C2— C3 


120.6 (3) 


C9— CIO— H10 


120.00 


C2— C3— C4 


121.0 (3) 


C13— C12— H12 


120.00 


C5— C4— C7 


119.3 (3) 


Cll— C12— H12 


120.00 


C3— C4— C7 


122.7 (3) 


C8— CI 3— HI 3 


120.00 


C3— C4— C5 


117.9 (3) 


C12— C13— H13 


120.00 


C4— C5— C6 


121.4 (3) 


C14— C15— H15 


120.00 


CI— C6— C5 


119.9(3) 


C16— C15— H15 


120.00 


Nl— C7— C4 


124.2 (3) 


C17— C16— H16 


119.00 


C9— C8— C13 


119.2 (3) 


C15— C16— H16 


119.00 


Nl— C8— C13 


122.1 (2) 


CI 7— CI 8— HI 8 


120.00 


Nl— C8— C9 


118.6(3) 


C19— C18— H18 


120.00 


C8— C9— CIO 


120.6 (3) 


C18— C19— H19 


120.00 


C9— CIO— Cll 


120.0 (3) 


C14— C19— H19 


120.00 


CIO— Cll— C12 


120.0 (3) 


04— C20— C21 


114.9(4) 


SI— Cll— CIO 


119.7(2) 


04— C20— H20A 


109.00 


SI— Cll— C12 


120.3 (2) 


04— C20— H20B 


109.00 


Cll— C12— C13 


120.0 (3) 


C21— C20— H20A 


109.00 


C8— C13— C12 


120.1 (3) 


C21— C20— H20B 


109.00 


SI— C14— C19 


120.4 (2) 


H20A— C20— H20B 


108.00 


C15— C14— C19 


119.4(2) 


C20— C21— H21A 


109.00 


SI— C14— C15 


120.0 (2) 


C20— C21— H21B 


109.00 


C14— CI 5— C16 


120.0 (3) 


C20— C21— H21C 


109.00 


C15— C16— C17 


121.0 (2) 


H21A— C21— H21B 


109.00 


C16— C17— C18 


118.7(2) 


H21A— C21— H21C 


109.00 


N2— CI 7— C18 


120.8 (3) 


H21B— C21— H21C 


109.00 


N2— CI 7— C16 


120.5 (2) 
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02 — SI — Cll — CIO 


111 /") \ 

—33.3 (3) 




p O p /] PT XT 1 

C3 — C4 — C7 — JN 1 




1 O H / A \ 

18.7 (4) 


/~\~) CM pi 1 P 1 O 

(J 2 — S 1 — C 1 1 — C 1 2 


146.1 (2) 




pr P /I P "7 XT1 

C5 — C4 — C7 — N 1 




1 /TO C /O \ 

-162.5 (3) 


/■ a "> cm /-in r~M a 

03 — bl — Cll — CIO 


-161.7 (2) 




p a p c p*^ P i 

C4 — C5 — C6 — C 1 




1 O /c\ 

2.3 (5) 


no cm n i r~M o 

03 — S 1 — C 1 1 — C 1 2 


17.7 (3) 




XT 1 PO n nin 

N 1 — C8 — C9 — C 1 0 




—175.1 (3) 


C14 — SI — Cll — CIO 


82.1 (2) 




pn po pn pi a 

C 1 3 — C 8 — C9 — C 1 0 




1 A i A\ 

1.4 (4) 


P 1 ,1 C1 pi 1 pn 

C14 — SI — Cll — C12 


no c 

-98.5 (2) 




XT1 p O p 1 O pn 

Nl — C8 — C13 — C12 




AHA C /I \ 

174.5 (3) 


PO c"1 pi /I PIC 

02 — S 1 — C 1 4 — C 1 5 


22.7 (3) 




pn po ni pn 

C9 — C 8 — C 1 3 — C 1 2 




-1.9 (4) 


p ~> CM pi /I P 1 A 

<J2 — S 1 — C 1 4 — C 1 9 


-162.3 (2) 




P O PPl pi A pi 1 

C 8 — C9 — C 1 0 — C 1 1 




1.0 (4) 


pp ni \ a pic 
U3 — S 1 — C 1 4 — C 1 5 


1 CI A ( r >\ 

153.4 (2) 




pp» pi A p 1 1 CM 

cy — c i o — c i i — s i 




1 /o.j (2) 


P "> CM P1/1 pi 1 A 

03 — SI — C14 — C19 


T 1 T /O A 

-31.7 (3) 




p pi pin pi i pn 

C9 — C10 — Cll — C12 




-2.9 (4) 


pi 1 O 1 P 1 /I PIC 

Cll — SI — C14 — C15 


-91.5 (2) 




ci pi i pn pn 

SI — Cll — C12 — C13 




-176.9 (2) 


pi i CM p 1 A pin 

Cll — SI — C14 — C19 


83.5 (2) 




pi a pi i ph pn 

C10 — Cll — C12 — CI 3 




O C S A\ 

2.5 (4) 


p o XT 1 p T p /] 

Co — N 1 — C7 — C4 


1 H £ C 

-176.5 (2) 




P1 1 pn p 1 -) PO 

Cll — C12 — C13 — C8 




A 1 //I \ 

-0.1 (4) 


P"7 XT 1 po pn 

C7 — N 1 — Co — C9 


-129.1 (3) 




SI — C14 — C15 — C16 




173.6 (2) 


pin XT1 /"iO 1 ") 

C7 — Nl — Co — C13 


54.6 (4) 




p 1 p\ p 1 /I p 1 c P^ 1 p 

Cl9 — Cl4 — Cl5 — C16 




-1.4 (4) 


pvl P1 PI PO 

Ol — CI — C2 — C3 


-178.7 (3) 




CI 1 P 1 /I p 1 pi p -1 O 

SI — C14 — C19 — C18 




1 TO A /O \ 

-173.9 (2) 


p P pi p ~\ po 

Co — CI — C2 — C3 


0.3 (5) 




PI f pi 4 pi n p i o 

C15 — C14 — C19 — C18 




1 1 / A \ 

1.1 (4) 


p. 1 p 1 p £ p c 

Ol — CI — Co — C5 


177.3 (3) 




pi/i pic p 1 /: pn 

C14 — C15 — C16 — C17 




A 1 / A\ 

-0.1 (4) 


O P1 Cf> c> 

V^Z 1 V^O ^ J 


— 1 7 

i./ (pj 




ric C\f\ P17 XT9 

L 1 J ^ 1 0 1 / IN Z 




— 1 78 0 fT.\ 
I 1 O.U ^Jj 


CI— C2— C3— C4 


0.4 (5) 




C15— C16— C17— C18 




1.9(4) 


C2— C3— C4— C5 


0.3 (5) 




N2— C17— C18— C19 




177.7 (3) 


C2— C3— C4— C7 


179.0 (3) 




C16— C17— C18— C19 




-2.2 (4) 


C3— C4— C5— C6 


-1.6(5) 




C17— C18— C19— C14 




0.8 (4) 


C7— C4— C5— C6 


179.6 (3) 










Hydrogen-bond geometry (A, ") 


D—R-A 




D — H 


r-a 


D-A 


D—R-A 


01— Hl-04' 




0.82 


1.89 


2.698 (3) 


171 


N2— HZ4-03 a 




0.86 


2.30 


3.105 (3) 


156 


N2— H2fl-02 ffi 




0.86 


2.21 


3.026 (3) 


157 


04— H4-Nl iv 




0.82 


2.13 


2.926 (3) 


162 



Symmetry codes: (i) -x+l, -y, -z+2; (ii) x~\,y, z; (iii) x-1/2, -^+1/2, z+1/2; (iv) -x+l, -y, -z+1. 
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